Abstract: This paper is a comparative study based on the linguistic evidence in Vedic Sanskrit and Homeric Greek, aimed at reconstructing the space-time cognitive models used in the Proto-Indo-European language in a diachronic perspective. While it has been widely recognized that ancient Indo-European languages construed earlier (and past) events as in front of later ones, as predicted in the Time-Reference-Point mapping, it is less clear how in the same languages the passage took place from this 'archaic' Time-RP model or non-deictic sequence, in which future events are behind or follow the past ones in a temporal sequence, to the more recent 'post-archaic' Ego-RP model that is found only from the classical period onwards, in which the future is located in front and the past in back of a deictic observer. Data from the Rigveda and the Homeric poems show that an Ego-RP mapping with an egoperspective frame of reference (FoR) could not have existed yet at an early Indo-European stage. In particular, spatial terms of FRONT and BEHIND turn out to be used with reference not only to temporal events, but also to east and west respectively, thus presupposing the existence of an absolute field-based FoR which the temporal sequence is metaphorically related to. Specifically, SEQUENCE IS RELATIVE POSITION ON A PATH appears to be motivated by what has been called DAY ORIENTATION frame, in which the different positions of the sun during the day motivate the mapping of FRONT onto 'earlier' and BEHIND onto 'later', without involving ego's 'now'. These findings suggest that early Indo-European still had not made use of spatio-temporal deixis based on the tense-related ego-perspective FoR found in modern languages.
Introduction
Crosslinguistic evidence suggests that there are two different basic cognitive models for time, on the basis of which the world's languages express time in terms of conceptual metaphor from the source spatial domain to the target temporal domain: i) the Time-based (Time-Reference-Point or Time-RP) model, in which time is conceptualized in terms of sequentially arrayed objects moving in space, so that a temporal event is relative to another earlier or later temporal event; ii) the ego-based (Ego-Reference-Point or Ego-RP) model, which is considered to have a more complex structure (Moore 2017: 218) in which times are conceptualized as objects relative to a canonical deictic observer (ego) located at the hic et nunc time of speech (see, among others, Evans and Green 2006: 84; Núñez and Sweetser 2006) . It is commonly held that not only modern, but also ancient Indo-European (IE) languages make use of both models, which in fact coexist in most languages that have been described. In particular, previous studies on spatio-temporal expressions in ancient languages like Vedic, Greek, and Hittite, have traced the existence of a Time-based model or sequence back to the Indo-European language (Dunkel 1983: 82) . 1 In this space-time mapping, temporal entities that have gone by are leading, namely they are ahead or in front of following entities, whereas temporal entities that are yet to come are located behind or in back of preceding entities. The future is therefore referred to with spatial adverbs or prepositions meaning 'back, behind'. What is surprising is that the so-called "back-future link" (Dunkel 1983 : 67) appears to be preserved in those languages even when an ego-experiencer comes to be located in the 'here and now' of the speech. As a consequence, the future seems to be located behind, whereas the past in front of her/him. Previous studies have interpreted such a model as an instance of tensed time (Dunkel 1983: 76) or Ego-RP model (see Radden 2011: 16; Seuren 2009: 348) . This paper argues that this peculiar space-time mapping common to Vedic and Greek should be more appropriately considered as a special case of Time-RP model, in which the deictic perspective comes to be gradually integrated within the temporal sequence. In this construal the notion of FRONT turns out to be dependent on the direction of motion proper to the sequence (derived FRONT) and not on the viewer's perspective proper to the Ego-RP mapping (perceptive-interactive FRONT) (Moore 2011) . The striking correspondence between the most ancient 1 In his paper Dunkel (1983) does not make use of terms such as 'Time-based model' or 'deixis'. Based on Traugott (1978) , he distinguishes between respectively sequential and tense-indicating categories.
stages of Sanskrit and Greek allows us to hypothesize an early Indo-European spatio-temporal model, in which the deictic observer might have been intandem aligned with temporal entities that are still related to each other in a deictically neutral field-based FoR. 2 In a diachronic perspective, it is noteworthy that the peculiar combination of a deictic observer and the 'behindlater' link did not long survive the archaic period of Vedic and Greek. Starting from the post-archaic or classical age of these languages, the deictic observer in spatio-temporal construals always appears as in-front aligned relative to temporal entities. The future is therefore referred to as located in front of ego (perceptive-interactive FRONT), according to the space-time cognitive model that is still used in modern Indo-European languages.
In what follows the TIME AS SPACE metaphor will be investigated in a historical-comparative perspective, based on the textual analysis of the Rigveda and the Homeric poems, i.e., the oldest Indo-European literary texts. The major corpus resources used in this study include Lubotsky's Rigvedic Word Concordance (1997) as digital corpus of the Vedic texts, and the Thesaurus Linguae Graecae (TLG 2000) as digital corpus of Homeric Greek texts (Iliad and Odyssey). 3 The second section outlines the theoretical background with reference to the two major Time-RP and Ego-RP cognitive models of time, dwelling upon the distinction between field-based and ego-perspective frames of reference (Moore 2011 ). I will then hypothesize that the Time-RP mapping found in the two languages has a field-based FoR (Section 3). Specifically, it will be shown how the use of Vedic and Greek FRONT and BEHIND terms with reference to respectively east and west presupposes the existence of an absolute spatial field-based FoR (3.1). Converging evidence from both languages supports the hypothesis that early Indo-European FRONT-BEHIND orientation of the metaphorical mapping SEQUENCE IS RELATIVE POSITION ON A PATH is motivated not 2 The term spatio-temporal deixis is used here to emphasize the role of ego in space-time mappings, thus differentiating it from traditional definitions of pure time (or temporal) deixis (including tense) and space (or place) deixis (see, among others, Anderson and Keenan 1985: 296-297) . 3 Reference works for Vedic and Homeric Greek include respectively Avery (1885), Macdonell (1910) , Hoffmann (1967) , Graßmann (1996) , Lubotsky (1997) , Mayrhofer (1956 Mayrhofer ( -1980 ; Thesaurus Linguae Graecae (TLG 2000) , Schwyzer (1959) , Liddell et al. (1996) . Critical editions are Aufrecht (1968 Aufrecht ( [1877 ) for the Rigveda, Mazon (1957 Mazon ( -1961 , Monro-Allen (1978) and van Thiel (1991; 1996) for the Homeric poems. Reference translations are respectively Geldner (1951) , Renou 1955 -1969 , Jamison and Brereton (2014 , Murray (1946a; 1946b) . Abbreviations in the text are used according the Leipzig Glossing Rules.
Spatio-temporal deixis in Indo-European
only by the direction of motion and the sequence of arrival of temporal entities, but also by the DAY ORIENTATION source frame (3.2). In Section 4 it is shown that early Indo-European also reveals linguistic traces of a left-right orientation, which has been proved to be consistent with non-deictic temporal sequences (Casasanto and Jasmin 2012: 671) . Section 5 shows how the deictic reference to the moment of speech is compatible with a temporal sequence, without necessarily involving an ego-perspective FoR. In particular, it will be argued that the ambiguous expression 'on the/a day behind', which is attested in the most archaic stage of Indo-European languages like Sanskrit, Hittite, and Greek, refers to the temporal sequence even when ego's location is associated with the Ground. In such a sequence, the future is then only apparently located behind the observer's shoulders (5.1). Also, it is not ruled out that such an ambiguity might be due to the ego's in-tandem alignment with the perspective neutral field-based FoR, as seems to be implied by temporal uses of spatial terms that are related to an explicit ego (5.2). The concluding Section (6) gives a brief summary of the findings, pointing out that spatio-temporal deixis in early Indo-European cognitive models was still closely related to a Time-RP mapping with a field-based FoR, from which it initially received its structure and orientation.
Two major space-time cognitive models
It is widely recognized that crosslinguistic patterns in the conceptualization of time show that temporal expressions are based on spatial expressions which undergo a conceptual metaphorical transfer from space to time (Lakoff and Johnson 1980; Lakoff and Johnson 1999) . The more abstract target-domain of time may be indeed modeled on the more concrete source-domain of space (Hjelmslev 1935) . As mentioned in the introduction, research in cognitive linguistics has traditionally distinguished two major metaphorical mappings of time (see Evans and Green 2006: 84; Núñez and Sweetser 2006: 405; Yu 2012 : 1340 and references therein), the Time-RP metaphor, which does not conventionally include the deictic lexical concepts past, present and future (Evans 2003: 227) , and the Ego-RP metaphor, also termed subjective time (Dunkel 1983: 68) , with its moving-ego and moving-time variants, which involves an added extra-element, that is a deictic ego located in the imaginary one-dimensional line of time. As has been pointed out, these two cognitive models employ two different frames of reference (Moore 2011) . The Time-RP model involves a field-based FoR, which does not entail a privileged point of view, that is, it is deictically neutral, and does not change with changing perspective. This FoR is connected to the so-called tenseless or sequence time relation of one temporal landmark to another (S-time in Núñez and Cooperrider 2013: 221) . On the other hand, the Ego-RP model entails an ego-perspective FoR, which is perspective-specific, i.e., ego is coinciding with the 'here and now' of the speech and is at the same time the observer and the reference point of the scene. As a consequence, the position or motion of the temporal entities is relative to him/her. This FoR concerns the so-called tensed or deictic time ("Dtime" in Núñez and Cooperrider 2013: 221) , in which temporal relations are constantly changing as the deictic ego and 'now' do constantly change (Moore 2011: 764) .
For the sake of clarity, let us consider some examples in Sections 2.1 and 2.2.
The Time-RP metaphor or temporal sequence (field-based FoR)
In the Time-RP metaphor instantiating a field-based FoR, a temporal event is understood relative to another earlier or later temporal event independently of a present moment that involves a deictic ego, as in sentences (1a-b) (Evans and Green 2006: 86) :
(1a) Monday precedes Tuesday (1b) Tuesday follows Monday
In such a sequence, temporal entities that are preceding are leading, namely, they are ahead or in front of other entities on the same path, whereas temporal entities that are following are located behind preceding entities. The temporal axis is therefore set up by the earlier/later relationship that does not change with changing perspective, as the primary Figure and Ground relationship is static even though they both move relative to the path or secondary Ground (Moore 2014: 68) . Events are imagined as in-tandem aligned little circles facing or moving toward the same direction as the arrow, which in turn represents the one-dimensional line of time as a single path (Figure 1 ). It is worth observing from now that a true past/future tense opposition arises only when a deictic-ego is located in the sequence (as will be illustrated below in Section 2.2, Figures from 2 to 4), which otherwise is only a sequence Spatio-temporal deixis in Indo-European of in-tandem aligned entities that follow one after the other on the same path (Evans 2003: 228) . Linguistic expressions that instantiate this space-time mapping can be easily found in most ancient Indo-European languages, like Vedic, Hittite, and Greek (Dunkel 1983) . Let us consider passages in (2) and (3) As can be seen in (2), days constantly pass each upon the last (the compound adjective anupūrvá is made of anu 'behind' + pūrvá 'in front')in a regular way, so that each day follows, i.e., is behind (áparo) the preceding one, which is in turn in front or before (pūŕvam). In such a spatio-temporal representation there is no reference to a deictic point of view, as days, seasons, generations (the old and the young) are temporal entities related to each other. Similar examples include, among others, RV. 1.124.9a-b; 10.27.7a-b.
Likewise, it is possible to find in archaic Greek examples of non-deictic sequences which instantiate Time-RP mappings (3). Only a wise man, like Polydamas, is able to consider all together things that were before and things that are after. The formulaic expression próssō kaì opíssō 'before and after', attested four times in the Homeric poems, is found twice with the adverb háma 'at the same time; at once; together; both', which shows that the ability of a wise man does consist of thinking about things and events from an overall perspective (Il. 3.109-110: ho gérōn […] háma próssō kaì opíssō leússei 'the old man looks both before and after'). The adverbs próssō 'in front' and opíssō 'behind' do not refer respectively to deictic past and future, but to things that are related to each other in a consequential way. The sequential nature of the FRONT/BEHIND relationship is illustrated in the simile in (4). The boiling waves of the loud-roaring sea, swelling and white with foam, some in front and others behind: so Trojans, in close order, some in front and others behind, flashing with bronze, followed together with their leaders.'
The passage in (4) compares the Trojan soldiers with the waves of the sea moving in a sequence, one in front of the other. Here, the adverb pró 'in front', from which próssō derives, refers to a bipartite spatial scene, indicating what is in front relatively to what is behind, i.e., epì (from which opíssō derives). Although (3) might seem to involve the experience of an ego (i.e., the wise Polydamas), the IN FRONT-earlier/BEHIND-later relationship does not necessarily refer to the time at which ego is looking. Let us consider the example (5). In (5) Achilles is talking to the heralds sent by Agamemnon for the beautiful slave Briseis. Achilles reproaches Agamemnon for not being able to relate events each other. And indeed, Agamemnon does not consider that depriving Achilles of his own slave (i.e., the preceding event) will cause, as a consequence, the defeat of Acheans (i.e., the following event). The spatial adverbs próssō 'in front' and opíssō 'behind' are temporally interpreted as 'before and after' in a causal or sequential relationship with a bipartite structure. This dichotomous representation of time can be observed in (6) as well, where two events are related in a sequence.
(6) eí per gár te chólon ge kaì autêmar if PRT indeed PRT wrath.ACC.SG. PRT and selfsame.day katapépsēi, / allá te kaì metópisthen ékhei digest.AOR.SBJV.G yet PRT and behind have.PRS.SG kóton, óphra teléssēi rancor.ACC.SG until fulfil.AOR.SBJV.SG 'Even if he absorbs his wrath on the selfsame day, yet also after that he has rancor, until it is fulfilled. In (6) the earlier-later relationship is expressed by respectively the adverbial form autḗmar 'on the selfsame day' and the adverb metópisthen 'behind', regardless of ego's location. The spatial adverbs próssō 'front' and opíssō 'behind' in the Homeric poems are used to portray temporal events located in a sequence, according to the conceptual metaphor SEQUENCE IS RELATIVE POSITION ON A PATH. In this metaphor, unchanging temporal relationships (i.e., an event that follows another event does not get closer to it or farther from it) are seen as static spatial relationships against a background of motion. As has been claimed (Moore 2011: 764) , such a construal maps from the source frame ORDERED MOTION to the target frame of SEQUENCE (times occur earlier or later than other times). This metaphor is construed on a field-based path-configured FoR, in which the relationship between two or more entities (Figure and Ground) on a single path is independent of the perspective from which they are perceived. Put simply, it is deictically neutral. As will be discussed further in Section 3, a typical example of field-based FoR is the absolute frame of the Earth, on which the four cardinal points North, East, South, and West are based (Evans and Green 2006: 90) .
The Ego-RP metaphor with an ego-perspective FoR
In the Ego-RP metaphor temporal events are represented as objects located in front of a deictic observer (ego), thus indicating the future; behind the deictic observer (ego), thus indicating the past; with the deictic observer (ego), thus indicating the present. The deictic ego plays a crucial role in structuring the FoR of all entities located on the same path, and hence this frame has been called ego-perspective path-configured FoR (Moore 2011: 763) , in which the deictic ego shows an in-front alignment relative to temporal entities oriented in the same direction along the one-dimensional timeline (Evans 2003: 232) . As is well-known, the dynamic Ego-RP model has two variants, namely the moving-time variant (Figure 2) , in which the objects move relative to a static deictic observer (ego), and the moving-ego variant, in which it is the deictic observer that moves relative to static objects located on a single path (Figure 3 ) (Evans and Green 2006: 84; Núñez and Sweetser 2006: 406; Núñez et al. 2006: 134) :
Examples of the moving-time model (Figure 2 ) are sentences (7a-c):
PRESENT (HERE AND NOW) PAST (BEHIND) Spatio-temporal deixis in Indo-European (7a) Spring is coming.
(7b) Winter has passed.
(7c) Summer has come.
Examples of the moving-ego model ( Figure 3 ) are sentences (8a-c):
(8a) We are coming to December.
(8b) We have left this sad winter behind.
(8c) We are racing through the day. Now, unlike with the temporal sequence (Time-RP model), it is not an easy task to find instances of Ego-RP spatial construals of time that instantiate deictic tensed time in Vedic or Greek. In fact, as will be discussed in Section 5, those cases that have been previously described as examples of deictic time (Dunkel 1983: 66) should be more appropriately considered as special cases of time construals with field-based rather than ego-perspective FoR. two subcategories 'space' and 'time', according to the meaning drawn from each specific context (the tables also include a category 'other', which contains a small number of examples that are not easily assigned to any of the two subcategories). Vedic pūŕva pūŕvya prācīńa purā́ágra Greek próssō prósthen propároithe pró 
Spatio-temporal deixis in Indo-European 3 Field-based frame of reference in Vedic and Greek temporal sequences 3.1 The 'front = east / behind = west' frame of reference
The FRONT and BEHIND terms in the examples (2) and (3) Here the god Savitar is sitting in the middle of heaven, which is divided in two parts (ródasī). In the beginning verse of the same hymn (RV 10.139.1a) he is said to put the light with his sunbeams in the east (purástāt 'in front; in the east'). The east/west orientation involved in the polysemous meaning of Vedic local particles meaning 'in front of' and 'behind' can be observed in numerous passages, such as those illustrated in (11)- (14). (11) 'The king will destroy the enemy to the east, to the west, to the north, then he will sacrifice on the extent of the earth.'
The examples (11)- (14) above show a conventional association between FRONT (puráḥ, purástāt, prāǵ) and BEHIND (paścād, apācyāś, ápāg) terms and respectively cardinal directions east and west, thus presupposing an absolute FoR. Indeed, it is from the Earth (bhūḿim; pr̥ thivyāḥ) that the cardinal points take their reference, as illustrated in (12) and (14) A crosslinguistic investigation on the origin of cardinal direction terminology has shown that terms for 'east' and 'west' are commonly associated respectively with FRONT and BEHIND in the languages of the world, through reference to the rising and setting of the sun (Brown 1983: 136) , as seen in Vedic (10). Additionally, it has been pointed out that speakers are able to fictively align the FRONT/BEHIND axis of their bodies and the east/west axis of the absolute FoR, in such a way that front corresponds to east and behind to west (Moore 2011: 772) , as is made clear when comparing (10) and (15).
5
5 It is worth noting that FRONT and BEHIND terms are also spatially used to refer to respectively the front and the back of the body, as can be seen in Vedic (see, for instance, purás 'in front' and paścād 'behind' in RV 2.41.11-12 '[…] no evil reaches us from behind, there is good for us in front. Indra will make us without fear from all the regions round about') as well as in Homeric Greek (see, for instance, prósthe(n) 'in front' in Il. 6.181, where the Chimaera is described as being 'a lion in front and a snake behind (ópithen)', or in 5.300, where 'Aeneas held his spear in front of him(self) (hoi), ready to slay anyone who came face to face (antíos) with him'; as for 'behind' see also ópisthe in Il. 11.613-614, where Achilles, asking Patroclus about the identity of a man, says 'from behind he seems like Machaon, but I did not see the eyes of the man'). The 'FRONT = east/BEHIND = west' FoR seems to apply also to Homeric Greek, where it is however very difficult to find geographical descriptions related to east/west cardinal points (Brown 1983: 122) . (16) In (16) the goddess Athena is speaking of Ithaca, the island that is well known to all men living in the ancient world. Exactly as in the Vedic hymn (9), the world is here divided in two parts: there are people who live on the side facing the sunrise, i.e., in the eastern part, whereas those who live behind it, i.e., on the side facing the darkness, are in the western part. As the BEHIND term metópisthe is here explicitly associated to the sunset, one might reasonably assume that the opposite side facing the dawn is associated to the FRONT part of the world. Also, the darkness, which is here located BEHIND, appears to be geographically associated to west in (17).
(17) autḕ dè khthamalḕ panupertátē ein halì she.NOM.SG PRT low-lying.NOM.SG farthest.NOM.SG in sea.DAT.SG keîtai / pròs zóphon, hai dé t' lie.PRS.SG toward darkness.ACC.SG they.NOM.PL PRT and áneuthe pros ēô t ' ēélión te, far.away toward dawn.ACC.SG and sun.ACC and 'It (Ithaca) lies low-lying the farthest in the sea toward the darkness, whereas the others (islands) lie distant toward the dawn and the sun. In the passage above, Odysseus describes Ithaca to Alcinous. This description distinguishes again between the two opposite directions seen in (16): on the one hand, Ithaca is located farthest out to sea toward the darkness, i.e., the sunset, whereas the other islands, namely Dulichium, Same, and Zacynthus (v. 24), are located towards the dawn, i.e., east. Now, although the exact identification and location of both Ithaca and the other islands is still a matter of debate, scholars agree that these were a group of islands roughly located near the west coast of the mainland of Aetolia-Acarnania, i. e., the continental central Greece. In particular, it has been hypothesized that ancient Ithaca was located in the westernmost part of Kephalonia, which in turn is the westernmost of these islands (Underhill 2009: 455) . After looking at the geographical map, we can therefore assume that the place farthest in the sea toward the darkness refers to the west direction (see also Heubeck and Hoekstra 1989: 14) .
That Homeric Greek speakers might have been able to fictively align the FRONT/BEHIND axis of their bodies and the east/west axis of the absolute FoR is indirectly supported by spatial descriptions of the battlefield in the Iliad. As will be shown in Section 4, east and west cardinal points could not be referred to with specific terms in Homeric Greek, so that they were named after right and left directions, in such a way that right corresponds to east and left to west. Interestingly, the spatial representation of the battlefield shows an association between left and behind terms as opposed to front terms, as illustrated, for example, in (18). had not yet learnt that noble Patroclus was dead, but they still said that, being alive, he was fighting with Trojans in the forefront of the throng. They both were fighting far away watching the death and the flight of their comrades […] .'
The passages in (18) refer to Antilochus' position on the battlefield. The Greek hero is said to be located on the left of the battle (ep'aristerà), i.e., behind the front lines. In fact, he is fighting in the back of the army, far away (nósfin emarnásthēn) from the first ranks, in a place from where he is able to detect his comrades' movements, death, or escape. From such a rear position Antilochus cannot see, nor even imagine that Patroclus is already dead, because he knows that Patroclus is fighting on the opposite side, i.e., in the FOREFRONT of the battlefield (enì prṓtōi homádōi).
8 One might then reasonably infer that the FRONT of the battlefield was associated with right terms. And indeed, although such an association is less frequent in battlefield descriptions, it is found in passages like Il. 7.183-184, where the adverb endéxia 'on the right hand' refers to the Achaean chiefs located in the forefront of the throng. Evidence for the association between left terms and BEHIND comes from many other battlefield descriptions in Iliad, such as, for example, 136; 17. 108, [115] [116] [117] etc. 9 It is worth noting that uses of FRONT and BEHIND for respectively 'east' and 'west' within an absolute field-based FoR have been described also with reference to non-Indo-European languages (Brown 1983) . For instance, in Aymara (South American) language, culture and cosmology, "the rising of the sun, and the beginning of the day, seem to represent the origin of life. It is from the east that comes the initial light that brings the day into being, sustaining life […]" (Núñez and Cornejo 2012: 23) . Also, the west is the place of the dead in Aymara (Moore 2011: 772) , similarly to what is found in ancient Indo-European languages. The passage in (19), for example, describes Erebus, i.e., the land of death, as located toward the dark part already mentioned in (16) Here Circe is advising Odysseus to choose his route. She is talking about a place that is looking west and turned towards Erebus, i.e., the land of the dead. This land is associated with exactly the same term 'darkness' (zóphon) seen in (16), which is placed where the sun sets (behind the light of the sun). 3.2 The DAY ORIENTATION frame (Moore 2011) As seen in the examples discussed in Section 3.1, the FRONT = east/ BEHIND = west FoR turns out to be closely related to the daylight period. If the position of the sun is considered, the sunrise (east) is in the earliest part of the day and sunset (west) is in the latest. As argued by Núñez and Cornejo (2012: 15) , the east-west orientation of entities may be extended to temporal sequences. This motivates the space-time mapping of FRONT onto 'earlier' and BACK onto 'later' in a field-based FoR. In particular, the different positions of the sun in the sky during the day motivate the temporal metaphor SEQUENCE IS RELATIVE POSITION ON A PATH, according to a model which has been recently described for Aymara (Moore 2011: 772) . In both Vedic and Greek the times of the day are referred to by using terms that describe the position of the sun in the sky. In particular, not only the sun, but also specifically the dawn is regarded as a divinity with a proper name in both cultures. To be precise, the names of the Sun are respectively Sūrya and 10 Interestingly, the etymology of Erebus traces back to IE *h 1 reg w -os-'darkness' (Beekes 2010: 451) . On the association between west and the place of the dead in Greek see Frothingham (1917a: 63) and Heubeck and Hoekstra (1989: 79) .
Hḗlios from the same Indo-European word *seh 2 u̯ el-'sun', whereas the names of the Dawn Uṣāś and Ēṓs are from the same IE word *h 2 eusṓs 'dawn'. See, for instance, from (20) The Rigvedic hymn 1.50, from which (20) is taken, is entirely devoted to the god Surya, the Sun, whose movements in the sky mark the passing of the days. In particular, Vedic appears to pay attention mostly to the position of the sun when it firstly appears each single day, as can be seen in (21). (21) In the preceding verse of the same hymn from which (21) is taken, the Dawn is named as Uṣás the goddess (devīḿ uṣásaṃ, 80.1c), who starts to spread the light eastward, namely in the front part of the day, as also the example in (10) Similarly, the ancient Greek formulaic expression rhododáktulos Ēṓs 'rosy-fingered Dawn', which is frequently attested in the Homeric poems (27 times), refers to the Dawn as a goddess. 11 Like Vedic Uṣás, it represents a named member of the temporal cycle, also called positional term (Fillmore 1975; Shinoara and Pardeshi 2011) . In both Vedic and Greek such a positional term refers to a fundamental time of the day, which serves as a reference point in the expression of time as, for instance, Ved. ágre uṣásāṃ 'before (in front of) Dawns' (RV 7.68.9b) and Gr. ēôthi prò 'early in the Dawn' (Od. 6.36). Similar considerations apply to the sun as well, whose position in the sky during the day serves as a reference point in expressing time, as can be seen, for example, in Greek passages (23) and (24). (23 The formulaic expression es ēélion katadúnta 'at the sun setting' in (23), which is attested 12 times in the Homeric poems, refers to the position of the sun at the sunset in order to express a specific time of the day. Similarly, the formula Ēélios méson ouranòn amphibebḗkei 'Sun had reached mid-heaven' (3 times), refers to another position of the sun in the sky, which is meant to express a different time of the day, i.e., midday (24). As has been mentioned, specific east and west terms cannot be found in Homeric Greek, so in (25) these cardinal directions are named after the daylight period, i.e., respectively the adjectives ēoíōn 'of dawn' and hesperíōn 'of vesper'.
4 Sagittal or lateral mental timeline for temporal sequence? Linguistic traces of a left-right orientation in Vedic and Greek
It is widely accepted that time is mostly conceptualized as flowing along the sagittal axis. In particular, the sagittal front-back axis is largely used in the world's languages to express not only deictic time concepts, but also sequence time concepts (Núñez and Cooperrider 2013: 224) . This is due to the natural polarity intrinsic to the physical and perceptual asymmetry of the front-back continuum (Clark 1973) . As Casasanto and Jasmin (2012: 659) put it, the ends of polar continuums based on asymmetrical aspects of the body (the positive pole is the front, according to the direction in which people ordinarily move and see) can be unambiguously labeled. Also, it is generally thought that the front-back sagittal axis captures the experience of time better than the lateral left-right axis, which is said not "to offer any sensible spatial basis for our understanding of time at all" (Radden 2003: 228) . However, recent studies have observed that, "despite the total absence of left-right metaphors in spoken language, there is strong evidence that people implicitly associate time with left-right space" (Casasanto and Bottini 2010: 635) . In fact, the left-right orientation has been proved consistent with temporal sequence (S-time) and with temporal construals in which ego has an external perspective on the temporal series (external D-time in Núñez and Cooperrider's 2013 terms). Additionally, studies on spontaneous co-speech gestures in English speakers and on American Sign Language users show that time tends to be represented as flowing along the sagittal (front-back) axis when deictic metaphors are used, whereas it tends to be represented as flowing along the lateral (left-right) axis when non-deictic sequence metaphors are used (Casasanto and Jasmin 2012: 671) . This lateral orientation, which appears to be implicit in the speaker's mind when thinking of sequences of events, has been described alongside the so-called "moving attention perspective" (Casasanto and Jasmin 2012: 663) . Specifically, time is represented as an imaginary static line extending to the right and left of a static observer, who is not located on the timeline (as predicted by a non-deictic sequence), but views it from a detached, external perspective. Exactly as seen in the Vedic example in (9), the observer is located in "the middle of the 'visible' (i.e., imaginable) portion of the laterally-oriented continuum" (Casasanto and Jasmin 2012: 664) (see the diagram in Figure 4 ). In this static perspective, neither temporal events nor the observer moves, but it is the observer's attention that moves over static events. In co-speech gestures these temporal events are in fact represented as points fixed on the mental timeline (Casasanto and Jasmin 2012: 668) . This kind of perspective reminds us of what has been previously called "synoptic construal", according to which Time-RP (or S-time) expressions require a conceptual non-deictic observer, who is able to scan visually locations of stationary events from a detached static vantage point (Dewell 2007: 295) . Thus, since static events in the timeline do not have an intrinsic front, which usually derives from motion directionality, what accounts for the FRONT-BACK orientation terms used in temporal sequences within such a lateral perspective? According to Dewell (2007: 295) , the abstract lateral scanning moves in the direction prescribed by the temporal domain, i.e., from earlier to later. Let us consider some examples. If temporal sequences like those examined in (9) and (16) are considered, when the path is visually scanned, one will encounter first the sunrise in the east (FRONT), and later the sunset in the west (BEHIND). In fact, both Vedic and Greek terms for FRONT and BEHIND mean respectively also 'first, prior' and 'following, posterior'.
12 At the same time, being associated to the cardinal points east and west, respectively, Vedic and Greek FRONT-BEHIND terms can describe a deictically neutral space-time mapping anchored to a field-based FoR, as seen in Section 3.1. Now, recent gesture analysis on the way people spatialize time along the lateral axis have shown that the directionality may depend on language culture. That is, time is spatialized from left to right (as, for instance, in English) or from right to left (as, for instance, in Arabic) according to the graphic conventions used in different cultures. Many experiments have indeed shown a close interrelation between the left-right orientation and the written language (Santiago et al. 2007; Casasanto and Jasmin 2012) . So far, despite the central role the lateral mental timeline plays in the way people represent time in their mind, it is nevertheless widely held that there are no known linguistic traces of a space-time mapping along the lateral axis. Although temporal gestures cannot obviously be tested in ancient language speakers, in the present section I will, however, try to show how RIGHT and LEFT directions are associated with respectively front and behind 12 See, for instance, Vedic spatial adjectives pūŕva/ápara (see Pokorny 1959: 815) and Greek spatial adverbs próssō (prósthen)/ opíssō (opísthen) (see Pokorny 1959: 323) , both from respectively IE *pró 'in front, forward' and IE *h 1 epi/h 1 opi 'back, behind'. In RV 1.123.5b the goddess úṣaḥ 'dawn' is referred to with the adjective prathamā́'first' again from IE *pró. Spatio-temporal deixis in Indo-European orientation in Vedic and Greek. Interestingly, the archeological evidence supports that time could be spatialized along the lateral axis. In ancient Greek art the sun is represented as moving from right to left. Such orientation can be observed, for instance, on the Blacas red-figured calyx-krater of the fifth century B.C. (London, British Museum), where Helios is found at the extreme right of the scene and proceeds to the viewer's left, following Eos, i.e., the dawn (see Figure 5 , reproduced from Frothingham 1917b: 429), exactly as seen in Vedic (22).
More in detail, the Blacas vase shows a rectangular painting with Selene, the setting moon, represented as a woman riding a horse vanishing at the extreme left, while in the middle is Eos with her large wings followed by the morning stars, Eosphoros (Lucifer) and other four stars, represented as boys sinking into the sea. Interestingly, some of the star-boys look to right facing the chariot of Helios. At the same time, one of them is also moving his body and extending his arms to the left. In other words, the sun is at the same time in front of them and rightward relative to the viewer's perspective, as is described in both Vedic and Homeric examples below in Sections 4.1-4.2. Additionally, the archeological evidence also shows that Ancient Greek temples basically face east, being aligned with solar orientations (namely, with sunrise) (see Salt 2009 ).
Dawn is in FRONT = east and rightward in Vedic
Archaeological studies support the idea that also "Old Indians made the earth face eastwards" (Frothingham 1917b: 434 The verses in (26) are at the beginning of a Hymn that is entirely devoted to Dawn. Strikingly, the dawn is named as dakṣiṇā, an adjective that means 'right'. 13 The comparison with many other ancient IE languages and with the equivalent Greek adjective dexiós (-á, -ón) 'right', leaves no doubt on its Indo-European origin from *deḱs 'rightward' (Pokorny 1959: 191) . Note also that the adjective (feminine) maghónī 'mighty', which here agrees with dákṣiṇā, typically refers to uṣás 'dawn' in the Rigveda (RV 1.48.5; 113.5; 3.61.4; 7.75.5; etc.) . As also discussed in Section 3.1, the dawn, which is located in FRONT = east in (10) […] .' 'Earth was born from the one whose feet were opened up, from Earth the world regions were born, Dakṣa was born from Aditi and Aditi from Dakṣa.'
In (27) Dakṣa, from which the term dakṣiṇā 'right' (referred to the dawn, i.e., east) derives, is described as the first among the earth's regions. As the dawn is at the same time eastward and rightward (dakṣiṇā), and Dakṣa is in turn the first region described in the cosmogony that explains the origin of the world, it might be hypothesized that both earth and ego canonically face east in Vedic, as suggested in (15).
Dawn is in FRONT = east and rightward in Homeric Greek
Strikingly, the same conceptualization of time applies to Homeric Greek, where the dawn, which is associated with FRONT in (16), is also explicitly said to be rightward, whereas the darkness is leftward (28). (28) In (29) there is a description of a specific place located in the island of Crete (which is mentioned at v. 291). This place is said to be between Gortyn and Phaestus. Now, the geographical map of Crete shows that these two important cities are located respectively on the east and the west part of the island. And indeed, in (29) the left direction (skaiòn) is correctly referred to Phaestus, i.e., to the west cardinal point. To summarize, although they do not point directly to a clear-cut left-right conceptualization of temporal sequences, data analyzed here show that FRONT and BEHIND terms not only are used to map space onto time in non-deictic temporal sequences within a field-based FoR, but are also associated to 'right' and 'left' respectively. These latter appear in turn to be associated with east and west respectively. Examples like (22) and (24) show indeed that non-deictic temporal sequences could be anchored to a field-based FoR structured by the east/west orientation within the DAY ORIENTATION frame. The close association among FRONT, east, and rightward on the one hand, and among BEHIND, west, and leftward on the other, might be related to mapping space onto time along the left-right lateral axis. It goes without saying that more evidence is required in support of this hypothesis, which, if true, would entail that space-time mapping along left-right lateral axis can be grounded not only in patterns of interactions with cultural artifacts (Haspelmath 1997: 22; Casasanto and Jasmin 2012: 643) , but also in patterns of interactions with the natural environment.
5 Is there a spatio-temporal deixis in early Indo-European?
After having described how the temporal sequence (Time-RP model) is anchored to a field-based FoR in Vedic as well as in Homeric Greek, let us now try to find out whether the Indo-European deictic construal of time has an ego-perspective FoR from the very beginning, as is common in the Ego-RP model of the world's modern languages, or a field-based FoR, which is inherent to the Time-RP mapping. The linguistic analysis of texts taken from ancient IE languages shows how difficult it is to trace a clear division between a temporal sequence (Time-RP) and a deictic model, mostly at the earliest stages of those languages, as attested in the oldest written records. While a 'post-archaic' deictic Ego-RP construal in which the future is represented as being in front and the past in back of ego is in fact usually attested from the sixth century onward (see Dunkel 1983: 67; Treu 1968) , it is less clear how things worked in the preceding archaic stage. If one considers previous literature on the topic, the common opinion is that time could be represented with both temporal sequence and deictic tense-related mapping since the archaic period. The use of temporal sequence, in which the 'behindness' of the future does not refer to a deictic speaker, but to later events that follow earlier events in the temporal sequence (Figure 1) , is largely attested in all the ancient Indo-European languages (see Dunkel 1983: 82) , so that it is ascribed to a Proto-Indo-European stage. Instead, the relationship has not been made clear between the "truly tense-related nature of the front-past, back-future connection" that has been claimed to be proper to Vedic and other ancient Indo-European languages (Dunkel 1983: 77) , and the nature of the same connection in non-deictic sequences. In fact, ancient Indo-European languages prove the existence of space-time mappings in which temporal events are related not only to each other, but also to the speech moment. As the examples in Section 5.1 will show, in these temporal construals later events are located behind the 'now' of the speech, whereas earlier events are located in front of it. Accordingly, examples like these have been previously described as instances of tensed time as opposed to sequential time, because the 'now' has been taken as the deictic point of reference (Dunkel 1983: 77) . As a consequence, a confusing picture emerges in Dunkel's description, in spite of the fact that emphasis is correctly placed not on the ego's body, but on his disengagement from the present moment. As observed in Section 2, the tensed time presupposes in fact a subjective or deictic ego-perspective FoR, and not an "objective impersonal" perspective (Dunkel 1983: 79) . To answer the question posed in this section one should consider that ancient IE languages like Sanskrit and Greek at their earliest stage tend to use sequential space-time mappings, which involve binary earlier/later relations with an allocentric (field-based FoR) temporal structure.
5.1 Is the future behind the shoulders? The ambiguous expression 'on the/a behind day'
The difficulty of tracing a clear distinction between a tenseless temporal sequence (Time-RP) with a field-based FoR that is perspective neutral (Moore 2011: 776) , and a tensed deictic Ego-RP metaphor with an ego-perspective FoR, is primarily evidenced in the ambiguous expression 'on the/a behind day', which is attested in many ancient Indo-European languages. In Vedic, instances of metaphorical space-time mapping are found in which the future is apparently located behind the deictic observer (30). The mortals who saw the earlier dawn shining are gone; for us, now, it became visible and they go who will see it in the days behind.'
In (30) the later events are indicated with aparíṣu 'in the behind (days)', an adverbial plural locative from the adjective ápara 'back, behind' (see Graßmann 1996: 72) .
14 This passage shows an explicit reference to a static observer 14 As Dunkel (1983: 75) has pointed out, there is a notable formal and semantic agreement between Vedic apariṣu 'in (the days) behind' which suggests the ellipsis of the noun dyú-'day', and the Hittite compound appa-šiwatt-'the day that is behind', both indicating the posterior location of time to come.
expressed by the personal pronoun 1PL asmábhir 'for us', which is located in the nú 'now' of the moment of speech. Although expressions with ápara 'behind' (and pūŕva 'front') are normally used to instantiate temporal sequences (SEQUENCE IS RELATIVE POSITION ON A PATH) and do not require deictic anchoring, they can be nonetheless compatible with it (see Moore 2011: 766) . The ambiguity of the expression 'in the behind (days)' relies on the fact that the future is conceptualized as located behind relative to 'now', but not necessarily relative to the speaker's body or shoulders, as is the case described for Aymara (Núñez and Sweetser 2006) and Malagasy (Dahl 1995: 198) . Despite the explicit reference to an observer located in the scene, the future is metaphorically behind the present time, so that 'now' is an earlier entity that is in front of a later entity, which is located behind it on the same sequence (Time-RP metaphor). 15 In such a case, the allocentric time line "happens to pass through ego, but it is not emanating from it" (Bender and Beller 2014: 374) . Additionally, both present and later times in (30) are referred to with unexpected inflectional tenses, i.e., respectively an aorist (ābhūd) and an injunctive (páśyan), probably due the neutral perspective assumed in this somehow tenseless or 'gnomic' time representation. 16 As recently pointed out also for Vietnamese, "examples of Time-RP, when combined with deictic expressions such as now, specify ego's position but remain Time-RP rather than Ego-RP" (Sullivan and Bui 2016: 213) .
17
It is worth noting that here the visual perception plays a role in the temporal construal. Both the verbs ápaśyan 'they saw' and páśyan 'they see', derived from the root paś 'see', and the noun praticákṣyā 'sight' could indicate that the observer witnesses passively the passage of time by visually scanning the path in the SEQUENCE IS RELATIVE POSITION ON A PATH (see also the KNOWLEDGE IS VISION metaphor described for Aymara in Núñez and Sweetser 2006; Moore 2011: 773) . As Boroditsky and Ramscar (2002: 188) put it, actual spatial motion is in fact neither necessary nor sufficient to influence people's thinking about time. Rather, visual or mental knowledge about spatial motion seems to underlie thinking about time.
15 The same binary relation holds for the past, which is located in front relative to 'now', as can be seen for instance in the expression purā́… nūnáṃ 'before … now' (RV 1.39.7c, 6.48.19d, 8.67.16c, etc.) . 16 On the tenseless and gnomic values of the injunctive see Hoffmann (1970) . On the precedence of lexical aspect over tense distinctions in the earliest verbal system of Vedic and Greek see recently Bartolotta (2016) and references therein. 17 The prototypical deictic meaning of the adverb 'now' has been questioned, as it can refer to "time before the utterance, at the moment of the utterance, in futurity of the utterance" (Green 1997: 92 ; see also Ariel 1998 Fate (and) ] mother goddesses, in the hundred days behind [give] to the Lord of rituals the life, the health, the strength [in the long years], the eyesight, the energy of the muscles and the ability to take.' (KBo 15.25, 18
In (31), quoted from the Ritual for the goddess Wišurijanza, the later time is referred to as the 'hundred days (UD MI ) behind (EGIR)'. In particular, this passage refers to the sacrificial ritual offered to the goddesses by the ritual-maker ('Lord of rituals') in order to obtain favors for his own future life. The ambiguity of the expression 'in the days behind' arises from the speaker located in the 'now' of the utterance time, so that it is generally assumed that the future in Hittite is located behind the deictic ego (Hoffner and Melchert 2008: 290) . However, Old Hittite FRONT and BEHIND terms are shown to be mostly used with reference to non-deictic temporal sequences (see Dunkel 1983: 70) . Accordingly, the temporal construal in (31) does not necessarily have an ego-perspective FoR. The temporal entities might be located (or moving) relative to the 'now' of the speech time, but ego's body does not incorporate a deictic reference point, nor does it provide the FRONT/BEHIND orientation.
Similar considerations apply also to Homeric Greek. Let us first consider (32). In (32) Agamemnon is telling Odysseus in the underworld how his wife Clytemnestra killed him so cruelly that she shed blame on herself and even on all those more gentle women that will come after her. The comparative adjective thēlutérēisi 'more gentle (than her)' establishes a binary relationship between two entities (Clytemnestra and the later women), that are referred to with two coordinated dative NPs, hoî 'her' and thēlutérēisi gunaixí 'more gentle women' governed by the same verb ékheue 'shed'. As seen for 'the day behind' in Vedic and Hittite, the spatial adverb Gr. opíssō 'behind' is involved in a sequential relationship relative to another entity. In fact, the dative expression essoménēisin opíssō 'who will be later' in (32) is not to be interpreted deictically as the 'future women' relative to the speaker (Agamemnon), i.e., to the 'now' of the utterance, but has the nondeictic interpretation as 'the women that will be behind' relative to Clytemnestra (i.e., from Clytemnestra onwards). This latter is already dead at the moment of speech, so that she cannot coincide with the deictic Ego-RP. 19 An absolute FoR cannot be excluded even when the relationship involves 'now', as already seen in Vedic and here illustrated in (33) and (34).
(33) toútōi d ' oút' àr nûn phrénes émpedoi this.DAT.SG PRT NEG PRT now mind.NOM.PL stable.NOM.PL oút' ár' opíssō / éssontai; NEG PRT behind be.FUT.PL 'But his mind is not stable now, nor will be after.'
19 An anonymous reviewer points out that passages like those in (32) and (35) below instantiate examples of "sequential human frame" (Yu 2012 (Yu : 1344 . Like events, human generations are located in the imaginary timeline forming a spatial sequence according to the in-tandem 'queue' construal, in which earlier generations are located in front and later generations behind. Nonetheless, this does not preclude that the future can also be deictically represented IN-FRONT and the past BEHIND the human-RP, as is the case for English and Chinese. However, such specific inference pattern does not hold for the archaic stage of Vedic and Greek, which do not show traces of a deictic (human) future-front/past-behind space-time mapping. Also, although the two generations, at a given moment, could be alive at the same time, it might not exclude that they are both moving toward the future and the one that is more advanced maps onto an earlier time.
iónta
(Il. 1.26-27) go.AOR.SBJV.SG 'Let me not reach you, old man, by the hollow ships, either while you are tarrying now, or while you are coming back later.'
The same comparative adjective úttara 'higher; behind; later' is found in Vedic, with similar spatial and temporal meanings as Gr. hústeros, both deriving from IE *ud-teros 'upwards, away' (see Schwyzer 1959: 517; Pokorny 1959 Pokorny : 1103 . In particular, úttara can refer to the younger generations, which are located away from the present in (37). (37) The lack of an ego-perspective FoR is evident in (38), where men that died later in the past are referred to with metópisthen 'behind' (derived from opíssō), thus excluding any deictic temporal reference of the spatial adverb 'behind' to a future tense. In this passage Odysseus is telling Alcinous about his own comrades, who died after they escaped from the Trojan War. Odysseus specifically refers here to those who died on their return home, for the will of a wicked woman. Indeed, in the following verses he tells the story of Agamemnon, who was murdered, together with his comrades, by his wife Clytemnestra when he returned home from the Trojan War. This is an earlier/later sequence, in which the Ground is represented by the Trojan War, so that the distance between Figure and Ground expressed by metópisthen 'behind' is measured with respect to a reference point that is different from the moment of speech. Thus, although this passage reproduces a direct speech, BEHIND in (38) cannot mean 'in the future', since it is not anchored to the ego (Odysseus) that incorporates the deictic center coinciding with the 'now' of the utterance time.
Ego and the FRONT/BEHIND orientation in early Indo-European space-time mappings
The way we understand expressions like 'in front' or 'behind' depends on how an orientation in space is ascribed to the reference objects. A key element in the development of deictic Ego-RP mappings is the alignment of the canonical observer with respect to the directionality of temporal entities which form the events sequence. It is well known that most of the world's languages, including ancient Indo-European languages in the classical period (see Dunkel 1983: 67) , generally share the widespread Ego-RP spatial metaphor that locates future events in front of ego and past events behind ego (see § 2.2.). In this metaphor, the deictic experiencer is in-front aligned relative to temporal entities oriented in the same direction along the line of time, so that the notion of FRONT in an ego-perspective FoR is that of perceptive-interactive front (Moore 2011: 763) . One suggested reason for the prevalence of the Ego-RP path-based metaphor (in the moving-ego variant) crosslinguistically is that a dynamic approach allows the experiencer to make more inferences about the location of present, past and future events in the construal scene, thus offering the speaker a more exploitable cognitive model when mapping temporal experiences (Núñez and Sweetser 2006: 439) . Differently, as argued in Section 5.1, the early Indo-European FRONT/BEHIND relation, according to which the future is behind the present, does not depend on ego's metaphorical bodily orientation. However, it cannot be ruled out that a deictic static observer could be passively introduced in the flow of time being conceived as forming part of the in-tandem aligned spatial relationship which is proper to the temporal sequence (Time-RP). In examples from (33) to (37), ego's location is indeed associated with the Ground, but the FoR is not projected from ego's perceptive-interactive FRONT. Rather, it might be hypothesized that it is projected from the in-tandem alignment of ego's FRONT/BEHIND orientation with the independently existing FoR of the Time-RP metaphor, i.e., the perspective neutral field-based FoR presupposed by SEQUENCE IS RELATIVE POSITION ON A PATH. As Moore (2011: 766) has pointed out, in such a sequence FRONT is derived from alignment or direction of motion of entities (derived FRONT), which overrides the orientation of a single entity (see also Bender et al. 2012: 3) . Accordingly, the sagittal (i.e., front/back) language used to talk about temporal sequences refers to the location of one event with respect to another event, thus reflecting a spatial axis that is not centered on the speaker's body (Walker et al. 2013: 3732) The verses in (39), devoted to the gods Maruts, show the only one example in which the preposition purā́'in front, before' (out of 62 occurrences), which usually expresses earlier events in temporal sequences (Time-RP), refers to an explicit deictic Ego-RP (asmád 'us'). In detail, the poet is hoping that the Maruts' deeds do not get old before him, i.e., before he ages, so that they (i.e., the supposed past events) seem to be located in FRONT of the speakers (i.e., the poet and his peers) and not behind them, as would be predicted by the ego's in-front alignment. Although this might constitute a simple case of one event (the aging of the splendor) located metaphorically in front of another event (our aging), it should not be disregarded that, differently from other occurrences of purā́in the Rigveda, here the FRONT preposition refers to a human experiencer expressed by the 1SG personal pronoun asmád 'us', i.e., the speakers, who are explicitly evoked as the Ground. The interpretation of the space-time metaphor in (39) results thus ambiguous between a non-deictic temporal sequence and a deictic Ego-RP mapping. Crucially, however, the front terms used with an explicit Ground that is construed as a human experiencer never refer to the future in the Rigveda, as would be predicted in Ego-RP mappings with an ego-perspective FoR.
Similarly, it cannot be ruled out that the deictically neutral 'FRONT = earlier' mapping is the basis of an ego's in-tandem alignment also in Homeric Greek, as verses like those in (40) opíssō pêma lípoito. and behind bane.ACC.SG leave.AOR.OPT.MID.SG 'But even so, although she is such an one, let her go back, neither be left (here) to be a bane to us and to (our) children after us. This passage contains the direct speech of the Trojan elders, who are conversing about Helen. They fear that the beautiful Greek woman would be a calamity for both them and the following generations. Here tekéessí 'the children' (FIGURE), i.e., the younger generation of Trojans, and hēmîn 'us' (GROUND), i.e., the old generation, are related each other in a non-deictic sequence. The spatial construal of temporal relations between human generations is indeed similar to that of two events in the temporal sequence. However, in (40) the GROUND is expressed by the 1PL personal pronoun hēmîn, i.e., the speakers at the utterance time. These are the old and wise leaders of the Trojans (vv. 150-151), which represent the older generation. Thus, similar to what observed in (39), the BEHIND term opíssō, which is here associated to the 'children' (the young generation) at v. 160, is relative to a deictic human experiencer (us) explicitly evoked as the Ground. Crucially, the behind term opíssō with an explicit Ground that is construed as a human experiencer is never used temporally to refer to past events in the Homeric poems, as would be expected in a deictic Ego-RP mapping with an ego-perspective FoR. Similar observations are valid for other passages as well, like Il. 3, 411-412. Interestingly, the role played by the visual perception in temporal construals, which has been evidenced in the Vedic example (30), 21 is at the basis of the metaphorical mapping called EGO-CENTERED TIME IS VISUAL PERSPECTIVE and 21 The role of visual perception in constructing metaphorical space-time mappings can also be seen in Homeric Greek. In particular, in Il. I, 70, the prophet Calchas is shown to have the peculiar ability to mentally see (ḗidē 'he saw in his mind' from IE *weid-'see', then 'he knows'), starting from the visible experience, things that have not taken place yet, thus interpreting both the present and the future. On the 'mental' vision expressed by the IE root *weid-'see' in Vedic and Homeric Greek see Bartolotta (2003: 39) ; for Indo-European metaphors of vision that develop abstract senses of mental activity see Sweetser (1990: 33) .
proposed for the unusual Aymara construal of time (Moore 2011: 773) . This construal has been described as a static Ego-RP mapping, in which the metaphor KNOWLEDGE IS VISION would condition the origin of a pattern in which what is known and visible (the past) is in front of ego, whereas what is unknown and invisible (the future) is in back of ego. According to Moore (2011: 773) , such Ego-RP mapping would result from a combination of the two metaphors EGO-CENTERED TIME IS VISUAL PERSPECTIVE and SEQUENCE IS RELATIVE POSITION ON A PATH. Now, support for a deictic Ego-RP model in Aymara comes from gestural data, which provide crucial information unavailable to purely linguistic analysis. Unfortunately, we do not have, like for Aymara speakers, gestural data at our disposal supporting such a cognitive pattern also in ancient Indo-European languages. What linguistic evidence can only suggest is the existence of a Time-RP metaphorical mapping, in which an ego-observer comes to be initially integrated within the field-based FoR proper to the temporal sequence. (S)he appears to statically observe the sequence of occurring events which (s)he might be aligned with, thus mapping the future behind the present time in which (s)he is co-located.
Conclusion
To recapitulate, the temporal uses of FRONT and BEHIND terms in the RigVeda and in the Homeric poems examined in this paper show that: (i) the early Indo-European FRONT/BACK axis is anchored to an absolute field-based FoR (DAY ORIENTATION frame); (ii) there is initially no evidence for a deictic Ego-RP mapping with an egoperspective FoR; (iii) the FRONT/BACK orientation can be related to deictically neutral temporal sequences that are compatible with a deictic ego associated with the Ground.
A great cultural variety has often been observed in realizing different aspects of the same cognitive representation of time by languages of the world. Evidence from the most archaic stage of both Sanskrit and Greek allows us to reconstruct the traces of a diachronic change during the categorization process of temporal construals. Interestingly, the comparative data examined in this paper are consistent with the hypothesis according to which only spatio-temporal mappings with absolute FoR were initially used in the Indo-European language, whereas examples of the Ego-RP mapping with ego-perspective FoR cannot be found at an earlier stage. In fact, the Rig Veda and the Homeric poems have shown a rough correspondence between 'FRONT = east/BEHIND = west', thus supporting the existence of a temporal sequence (Time-RP model) with a field-based FoR, in which temporal entities are in-tandem aligned relative to each other. In particular, the SEQUENCE IS RELATIVE POSITION ON A PATH appears to be motivated by what has been called DAY ORIENTATION frame, in which the different positions of the sun during the day motivate the mapping of FRONT onto 'earlier' and BEHIND into 'later'. These positions are named members of the temporal cycle, i.e., 'positional terms', like for instance the Dawn (IE *h 2 eusṓs) and the Sun (IE *seh 2 u̯ el-). In addition, FRONT and BEHIND spatial terms turn out to be associated with respectively RIGHT and LEFT directions, so that the existence of linguistic traces of a space-time mapping along the lateral axis might not be completely ruled out. The left-right orientation has indeed been shown to be consistent with temporal sequences. It is noteworthy that the 'behind-later link' proper to the Time-RP model appears to be preserved in both Vedic and Greek even when an ego-observer comes to be located in the 'here and now' of the speech. In such a case, the future seems to be located behind, whereas the past in front of her/him. However, the ambiguous expression 'in the behind (days)' used to indicate the future, which is attested only at the very early stage of the ancient Indo-European languages here examined, conceptualizes the future as located behind relative to 'now', and not necessarily relative to the ego's body. In other words, despite the explicit reference to an observer located in the scene, the future is metaphorically behind the present, so that 'now' is an earlier entity that is in front of a later entity, which is located behind it on the same sequence. Indeed, the field-based FoR, which is perspective neutral, has been shown to be compatible with ego's location as Ground. Nevertheless, it has been pointed out that the body's "orientation among the IEspeaking peoples was usually facing the sunrise" (Buck 1949: 870) , so that it cannot be excluded that speakers might have been able to fictively align the FRONT/BEHIND axis of their bodies and the east/west axis of the absolute FoR, in such a way that FRONT roughly corresponds to east and BEHIND to west. This possible hypothesis would be confirmed by the results of the present investigation, which shows that ego's body is not the RP relative to which temporal FRONT or BACK is determined. Overall, the historical-comparative analysis of the oldest Indo-European literary texts points out that the earliest space-time mapping lacks an ego-perspective FoR, which is proper to the 'canonical' Ego-RP model. Likewise, traces of deictic egomoving temporal mappings have not been found either in Vedic or in Greek. As a consequence, it is here argued that spatio-temporal deixis that conventionally separates the past, the present, and the future in a three-term system of temporal adverbs or spatial expressions does not find its counterpart in early Indo-European cognitive models. Even though an ego-observer may be co-located with the now of the speech time, the temporal reference turns out to be still closely related to the Spatio-temporal deixis in Indo-European Time-RP mapping, from which it initially receives its structure and frame of reference.
22 Although embodiment plays a major role in human conceptualization, the bodily coordinates appear to have a minor role as a source of orientation in constructing Indo-European temporal FoRs. 23 Of course, this does not exclude that a gradual development toward the more complex Ego-RP model, in which the observer is in-front aligned with temporal entities, took place successively, as is found at a later stage of ancient Indo-European languages. Needless to say, further research needs to examine more closely the links between morphological tenseaspect systems and space-time cognitive models, in order to shed light on the relationship between deixis and ego-perspective frames of reference.
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23 These results would be in line with previous findings, according to which "the tradition in which the human body is the source of all our notions of orientation and direction is a major ethnocentric error" (Levinson 2003: 14) . 
